differentiation

derivative o of
equation ot !
" i f(X+h)—f(X) t;ngent line y=f (XO )(X—X0>+f(X0>
(x) = lim=—
f,(x) = m slope of tangent line
if limit exists then = tana
function f(x) is differentiable and B
f'(x) is a derivative of function f(x)
differentiation rules ) )
(cu) =cu’ (w) =u'v+uv’ u) _uv-uw
v v?

'

(uvw) =U'VW +UV'W + uvw’

chain rule

example: y = sin(x2> u=x
y =f[u(x)] d_y=£ﬂ
dx du dx i
. d(sinu) du
T (cosu)(2x) = 2xcos(x*)

derivative of ( ) 1) find f’(X) example: 1) find f'(X) =€’
. . Yy =f(x ! x
inverse function [f.‘(x)] __ 1 — 1 f(x)=e Jwite -

y =1'(c) ()] ) . o e

f (X>= Inx 3) replace x by

3) replace x by fﬁ‘(x)
and simplify expression

and simplify expression

() =[] = et et

|mp||C|t given differentiate using differentiation rules example: f(x,y) =xy+siny-1=0
differentiation implicit function find
terms with x only differetiate 4 4 ’
f(X,y)=0 y' as function of x (xy) +(siny) _(1) -0
terms with y differentiate with ’ ! _
N % y+xy'+(cosyly =0
e chain rule _g(y) ==y
dx dy , -y
solve for Y’ y= X+COosy
table of derivatives
f(x) £/(x) f(x) £/(x) f(x) £/(x)
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e © sec’ x
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cot X -1-cot®x cot X 1+x°
a* a“lna =l
sin® x 1
. csc™'x
—csc® x 2
1
Inx v
X csex - cscxcot X 1
] sec™ x el =
log, x xIna sec x sec xtan x




